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It is generally accepted as a fact that for the normal develop
ment and growth of a chicken some hard, insoluble substance, 
such as the commonly known granite or mica-grit, must be fed 
and the grain ration should be properly supplemented by some 
material especially rich in calcium, for example, ground lime
stone or oyster-shell. In fact, it is recommended that sand be 
mixed with the food given to newly hatched chicks and that 
larger particles of some hard material be given as the chicks 
grow.(') The chief function of grit is to aid the gizzard in 
crushing and grinding the food and, altho a small part of it may 
be assimilated,* this is of no importance, since the commonly 
recommended rations for poultry contain all that is necessary 
for a balanced diet. The characteristics that grit should possess 
are hardness and insolubility in the gastric juices ; for example, 
it has been observed that oyster-shell, ground limestone and 
ground rock phosphate fail to function permanently as grinders 
in the gizzards of chickens because of their softness and solubility. 
This paper will be confined to the discussion of the necessity and 
function of grit as a grinder. The question might be asked : In 
the very beginning of the development of domesticated grain-
eating birds, was the use of grit as an aid to the muscular 
grinding function of the gizzard normal or accidental ? 

The red jungle fowl of India, Gallusferrughieus, formerly called 
the Bankiva, (^) considered the probable progenitor of the domestic 
chicken, was about the size of the Leghorn and laid only one or 
two clutches of from i i to 13 eggs each, during a single year. 
Its food consisted of grains, seeds and insects of the forest and 
swamp. This normal production of the Red Jungle Fowl seems 
insignificant when compared with that of the present Leghorn 
hen whose egg-laying capacity has been intensified to such an 
extent that frequently one hen will lay as many as 300 eggs in 

*The grit used at the Kentucky Agricultural Experiment Station, when 
treated with hydrochloric acid, gave the following analysis : calcium oxid = 
2.42 per cent, magnesium oxid = 1.21 per cent, phosphoric acid = .016 per 
cent, ferric oxid 4- aluminum oxid = 3.79 per cent. 
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one year. Analyses show that the average Leghorn egg con
tains 2.5 grams of calcium oxid ; this would mean that a Jungle 
Fowl would not require more than from 27.5 to 65. grams of cal
cium oxid during a year for the production of eggs, besides that 
which would be used for other normal metabolic processes. This 
is indeed a small quantity of calcium oxid when compared to the 
750 grams required by the Leghorn hen for the production of 
her 300 eggs. The Red Jungle Fowl could obtain enough 
calcium oxid normally from naturally occurring foods which she 
would receive from foraging, but it must be added in some con
centrated form in order to produce the material which is required 
by the heavy laying hen. Also contrast the two conditions 
from another standpoint ; the out put of organic material is 
correspondingly great in the case of the heavy laying hen and 
this comes from the food ingested. This means that the quantity 
of foods digested by the Leghorn must be larger than that 
digested by the wild fowl and therefore, artificially forced as it 
is, the digestion of the Leghorn must be much more rapid. 
With the view of aiding digestion, grit is added to the ration, 
which hastens the digestion of hard material. The interesting 
observations have been made that food will pass thru the 
digestive tract of a two-pound chick or an actively laying hen in 
three hours while it will require eight hours in a non-laying hen 
and fourteen hours in a setting hen.(') This rate of digestion 
shows the relative requirements for food for the conditions 
named. 

It has been observed that chickens will eat more grit when it 
is mixed and fed with the feeds than when fed separately in a 
hopper. It follows from this that during the natural process of 
gathering food from the ground, the conditions are most favorable 
for pebbles to be gathered accidentally along with the food and 
having entered the gizzard they would assist in the process of 
grinding. 

M. A. Jull(*) reports experiments in which young chicks 
were raised normally on feeds not supplemented by grit but con
cludes that grit is a practical necessity for the economical 
digestion of whole grains. This bears out the findings of the 
New York (Geneva) Agricultural Experiment Station regarding 
the more efficient use of foods when grit is added. 
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Dr. A. Zaitscliek(^) reports an experiment showing that after 
ten weeks the average grit content of the gizzards of six hens, 
which had received grit ad libitum, was 13 grams while the 
average grit content of six hens receiving no grit was only 6 
grams. During this time corresponding changes in weight were 
noticed in both lots. 

In an experiment dealing mainly with the calcium, magnesium 
and phosphorus metabolism of the laying hen, which started 
December i, 1920, a normal ration* for laying hens was fed to 
six lots of White Leghorn pullets, each lot containing 10, all 
having been hatched in an incubator on the same day, April 20, 
1920, and having come from the same parent stock. Between 
the date of hatching and the daj^ this experiment started, all 
chicks were fed and allowed to grow under identical conditions, 
so that as far as possible the pullets were similar in development. 
During the eight months following December i, 1920, over which 
this experiment extended, the six lots received the normal ration 
supplemented by the following inorganic materials :* ^ 

Lot I—Nothing 
Lot 2—Grit ad libitum 
Lot 3—Grit and oyster-shell " " 
Lot 4—Grit and limestone " " 
Lot 5—Limestone " " 
Lot 6—Rock phosphate " " 

The pullets, when taken up December i, had had free access 
to grit and limestone besides any gravel they might pick up from 
a meadow range, but after that date they were kept confined and 
not allowed to run on the ground, thereby excluding any chance 
of obtaining food or mineral material from external sources. At 
the beginning of the experiment two pullets that were in every 
way similar to those confined were killed and the contents of the 
gizzards noted. Among other things it was found that there 
was an average of 18.4 grams of grit in their gizzards. 

* Dry mash—corn meal 
bran 
middlings 
ground oats 
tankage 
charcoal 

6 parts 
3 " 
3 " 
3 " 
5 " 
I " 

Grain—wheat 
cracked corn 
oats 

2 parts 
2 " 
I " 

** Examination of the limestone and rock phosphate showed that they 
contained 0.8 and 0.6 per cent, respectively, of silicious material coarse 
enough to serve as a grinder. 
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At the expiration of the experiment, August i, 1921, the hens 
remaining alive were killed and the contents of their gizzards 
examined and the average grit content of each lot was found to 
be as indicated in the table. It will be seen that lots i, 2, 3 and 
4 had approximately the same quantity of grit in their gizzards 
while in lots 5 and 6 there was considerably less. At the close 
of the experiment, a hen* which had been hatched at the same 
time as those placed in captivity but had been allowed free access-
to forage on a sod range and had free access to grit and oyster-
shell, had 23 grams of grit in its gizzard. 

In briefly discussing the .summing up of these results it will be 
seen that the hens in lot i that started with approximately 18-
grams of grit, as shown by the control birds, retained approxi
mately 70 per cent of the original grit, since they received none 
during the experiment. This shows that a hen will retain the 
quantity of grit necessary for the purpose it serves and which is 
apparently as effective as new grit. In lot 2 the hens which had 
free access to grit retained only 80 per cent of the assumed quan
tity of grit in their gizzards at the beginning of this experiment 
This quantity is only slightly in excess of the quantity remain
ing in the no-grit hens. 

IvOts 3 and 4 which received grit supplemented by oyster-shell' 
and limestone, respectively, made use of approximately the same 
quantity as lot i. One explanation of this is that during the 
experiment oyster-shell and limestone would reach the gizzard 
in solid form and the hen not being able to distinguish between, 
grit and the soluble or soft material, would pass both out regard
less of selection so that only an average quantity of grit is-
retained. In lots 5 and 6 the hens received no grit and only 
soluble or soft materials, limestone and rock phosphate, which 
would reach the gizzard in solid form ; the hens being unable by 
selective action to retain the grit, would pass it out, so that at 
the end of the experiment only a small quantity (approximatelj'^ 
25%) of the original grit remained. 

The control bird killed August i, 1921, had 23 grams of grit 
in its gizzard. This larger quantity may be explained by the 
fact that it was eight months older and the gizzard larger, as 

*Two hens were killed but, unfortunately, the grit from the gizzard of 
one was lost. 
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contrasted with the birds that were examined November i, 1920. 
She also lived on a sod range and in the natural process of 
obtaining food would be apt to gather grit and pebbles along 
with the foraged food. The grit in the gizzards of all birds 
examined was well rounded at the edges and was somewhat 
smaller in the birds in captivity than in the control. 

The pullets in lot 2 consumed considerably more grit during 
their eight months of confinement than did those in lots 3 and 4 ; 
this obviously is caused by their desire and efforts to obtain more 
calcium. 

The quantity of limestone consumed by lot 5 was approximately 
the same as the quantity of rock phosphate consumed by lot 6. 
Since the quantity of grit retained by these two lots was nearly 
the same, and the quantities of limestone and rock phosphate 
consumed were nearly the same, it would indicate that these last 
two served the same purpose and to the same extent in the 
gizzard. 

The quantity of grit consumed by lot 3 is approximately the 
same as the quantity of oyster-shell consumed. This would 
signify the inability on the part of the hens to distinguish be
tween the two materials which were placed before them in adjoin
ing hoppers. This is also shown to hold true in the case of lot 4 
where approximately the same amounts of grit and limestone 
were consumed. 

In the economy of the fowl egg-laying has for its object only 
the perpetuation of the species and nothing whatever to do with 
the production of food for man. It is the belief of the authors 
that its normal food supply furnishes to the wild fowl all of the 
necessary calcium and other materials for the production of its 
relatively small number of eggs, but that the addition of grit 
becomes necessary to its domesticated descendant to hasten the 
digestion of large quantities of food and thus supply the large 
quantities of nutriment and other materials necessary in the 
intensified egg laying brought about by man for his own pur
poses. And finally this opinion is further justified by the fact 
that there is not an instance in the animal kingdom known to 
the authors where an external inanimate object is essential for 
their normal physiological processes. 
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Experiments are now in progress at the Station which will 
throw further light on this subject. 

Average number of grams of grit per 
hen remaining in the gizzards at 

the times stated 
Date 

Dec . I, 20 
A u g . I, 21 

A u g . I, 21 

Lot No. 

Control 
Control 

I 
2 
3 
4 
5 
6 

Number 
of hens 

2 
I 

4 
6 
4 
6 
4 
5 

Grams 
of grit 

18.4 
23.0 

12.6 
14.2 
9-7 

12.1 
4-3 
5-4 

Average number"'^ of p o u n 
ganic material consumed 
8 months 
Grit 

0 
9-9 
6 .1 
3-1 
0 
0 

Oyster-
shell 

0 
0 
6.7 
0 
0 
0 

Lime
stone 

0 
0 
0 
2 . 8 
4.6 
0 

ds of inor-
per hen in 

phosphate 
Rock 

0 
0 
0 
0 
0 
4-7 

*The results represent the quantities of the different materials taken from 
the hoppers by the hens. 
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